-^BACKGROUND AND SUMMARY OF THE INVENTION 




BICYCLE REPAIR TOOL ASSEMBLY 



[0001] 



The present invention relates to a repair tool assembly and, more 



particularly, to a compact, lightweight tool designed in the shape of a tube or 
cylinder for easy storage and used for bicycle repair and the like. 



present invention has each end configured as a handle, with each handle being 
separable from one another. One of the handles is provided with an extendable 
shaft with a wrench, typically an 8 mm wrench that, when fully extended, can 
pivot 90°, which can move from a retracted position within the handle to an 
extended position or positions from the end surface thereof. In addition, at least 
two diametrically opposed LEDs are arranged on each side of the aperture 
through which the shaft can extend to illuminate and thereby facilitate repairs 
at night or under poor lighting conditions. On the side of this one handle, hex 
wrenches and a screw driver can be magnetically held or stored parallel to the 
shaft central axis. This handle can also include the power supply circuitry for 
the LEDs. 

[00 03] The other handle of the tubular repair tool is made into a two-part 
casing of plastic or the like with a cover that can pivot open to allow access to a 
variety of tools pi vo tally mounted inside the casing. The tools can include, for 
example, a two-piece tire tool, 9 and 14 mm wrenches, a chain tool and a 
combined bottle opener and wrench. The surfaces of each handle can be 
configured to enhance gripping of the tool when operating with one or the other 



[0002] 



Generally speaking, the cylindrical repair tool according to the 




handle. The chain tool is designed to serve as a more convenient way to repair 
the links of a chain. The two-part casing also serves as a locking mechanism 
whereby the selected tool or tools can apply torque in a clockwise or 
counterclockwise direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] The features and advantages of the present invention will become 
more readily apparent from the following detailed description of a currently 
preferred configuration thereof when taken in conjunction with the 
accompanying drawings wherein: 

[0005] Fig. 1 is a perspective view of the repair tool assembly according to 
the present invention with the cover of one handle pivoted to the open position 
and the multiple tools therein shown in various positions of extension outside the 
tool body; 

[0 006] Fig. 2 is a perspective view of the repair tool shown in Fig. 1, but 
with the two handles of the tool body separated to show two of the hex wrenches 
in the other handle in an exploded position; 

[0007] Fig. 3 is a perspective view similar to Fig. 1 but with the cover of 
the one handle in a fully closed position and the multiple tools in a fully 
retracted position; 

[0 0 08] Fig. 4 is a perspective view similar to Fig. 3 but with a hex wrench 
partially extended from the other handle on a bendable shaft and with the LED 
lights activated; 
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[00 0 9] Fig. 5 is a perspective view similar to Fig. 4 but with the bendable 
shaft fully extended and bent, via a joint, at a right angle to the axis of the tool 
body and another tool, e.g., a spoke wrench, extending from the other end of the 
first body part; 

[0010] Fig. 6 is a side view showing the chain tool in the one handle in its 
fully extended and operative position and the hex wrench partially extended 
from the other handle (similar to that shown in Fig. 4) for advancing and 
retracting the chain tool pin and screw for repairing a bicycle chain; and 

[0011] Fig. 7 is a top view of the fully extended chain tool shown in Fig. 6. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] Referring now to the drawings and, in particular, to Fig. 1, the 
repair tool assembly according to the present invention is designated generally 
by the numeral 10. The tool assembly 10 is comprised of two handles, the first 
handle being designated generally by numeral 11 and the second handle 
generally by numeral 12. The first handle 11 consists of a lower part 13 and an 
upper part 14 joined by hinges 15, 15' on one side (see, e.g., Fig. 3) so that the 
upper part 14 can be swung open to the position shown in Fig. 1 and provide 
access to one or more of the tools 16, 17, 18, 19 and/or 20 pivotally mounted 
around a pivot pin 21 or the like extending across the lower part 13. It is to be 
understood that the position of the tools 16, 17, etc., shows in Fig. 1 is for 
purposes of illustrating their relative arrangement and is not an illustration of 
the tools in an operative position. 
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[0013] Although a variety of different tools can be provided without 
departing from the scope of the present invention, in the currently preferred 
embodiment, the first handle 11 contains a tire lever 16, with a separate lever 
16' accommodated with a snug friction fit in a recess 14' of the upper part 14, a 
box wrench 17 (e.g., a standard 10 mm wrench), a chain tool 18, a box wrench 19 
incorporating a bottle opener 19' and a spoke wrench 19", and a box wrench 20 
incorporating a spoke wrench 20 f at its free end. Generally speaking, only one of 
these tools will normally be utilized at one particular time in the position shown 
in, for example, Fig. 5 where the box wrench 20 is shown in the fully extended 
position on which it is directed along the tool body longitudinal axis. That is, as 
shown in Fig. 5, the other tools 16, 17, 18 and 19 are usually in their fully 
retracted position in which they are extended in a direction opposite to the 
wrench 20 (i.e., extending toward the handle 12) so that the upper part 14 or 
cover can be pivoted around hinges 15, 15' to the closed position. Of course, two 
or more wrenches can also be extended to a working position. In the closed 
position of the upper part or cover 14, the tire lever 16' is held frictionally within 
the recess 14 f so that it is not easily lost or misplaced unless, of course, it has 
been removed to work on a tire. 

[0014] In the closed position shown in Fig. 5, the lower and upper parts 13, 
14 have end faces 40, 41 (Fig. 7), respectively, which are flush against the sides 
of the wrench so that the tool 10 can be turned in either direction for applying 
torque with the wrench 20 or any of the other selected tools on the handle 11. 
Easy access for manipulating a desired wrench or tool into the fully extended 
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position shown in Fig. 5 can also be obtained by access through the opening 22 
formed by the cylindrical portion 23 extending from the end of the lower part 13 
facing the second handle 12 as seen in Fig. 2. Each of the wrenches 16, 17, 19 
and 20 are provided with raised portions 24 having a dorsal fin-like shape on 
each of their upper and lower sides so that a flat face of that raised portion 24 
abuts against the end faces 40, 41 of the respective lower and upper parts 13, 14 
whereby the wrench can be turned to apply a torque in clockwise and 
counterclockwise directions as previously mentioned. 

[0015] The chain tool 18 is designed to be extended to a position at a right 
angle to the tool body longitudinal axis as shown in Fig. 6. The chain tool 18 has 
an L-shaped portion designated generally by numeral 25 and is sized so that one 
face 26 of that L-shaped portion abuts against the end face of the lower part and 
a flattened portion (similar to the area 29 on the cover 14) also on the lower part 
13. The chain tool 18 includes a screw 26 and a pin 27 which can be used in 
conjunction with an appropriately sized hex wrench 35 held magnetically in an 
aperture on the extendable shaft 28 on the end of handle 12 to move the chain 
tool screw and pin arrangement 26, 27 inwardly and outwardly for fixing the 
chain of a bicycle or the like by placing the adjacent chain links on the members 
A, B of the chain tool 18 and turning the handle 12 to place a connection pin 
between the chain links. 

[0016] The second handle 12 of the tool body 10 is provided with the two 
LED lights 30, 30* that are activated by a push button 31 in a generally known 
manner. The cylindrical portion 23 forming the end of the handle 11 is sized to 
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frictionally fit with and be held on a portion 32 extended from the end of the 
handle 12. A lock-and-release mechanism (e.g., a bayonet-type arrangement) of 
a generally known type can be provided to hold the handles 11, 12 firmly 
together as shown in Fig. 3 when using the tool 10 but which can be quickly 
separated into two separate handles 11, 12 as shown in Fig. 2 by relative 
rotation of the handles 11, 12, e.g., a half turn. 

[0017] As seen in Fig. 2, the handle 12 accommodates an extendable shaft 
50 which can be released by a button 51 and moved in the direction of the single 
headed arrow into a partially extended position (Fig. 4) or the fully extended 
position (Fig. 5). In an alternative embodiment, the shaft can be spring actuated 
into an extended position. In the fully extended position, the joint 52 in the 
shaft 50 is outside the handle 12 whereby a hex wrench or other type of wrench 
53 which is magnetically held in the shaft 50 can be used for torquing with extra 
leverage and/or for reaching places difficult to access. As seen in Fig. 2, the other 
end of the handle 12 can have apertures with magnets for selectively holding a 
variety of tools such as wrenches 53 and screwdrivers 53 ! adapted to be used at 
the working location of the extendable shaft 50. 

[0018] Although the present invention has been illustrated and described 
with respect to exemplary embodiment thereof, it should be understood by those 
skilled in the art that the foregoing and various other changes, omission and 
additions may be made therein and thereto, without departing from the spirit 
and scope of the present invention. Therefore, the present invention should not 
be understood as limited to the specific embodiment set out above but to include 



all possible embodiments which can be embodied within a scope encompassed 
and equivalent thereof with respect to the feature set out in the appended 
claims. 
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